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PINE PASS COAL PROJECT

Dri1l Hole No. H-1

Company: - Pan Qcean 071 Ltd.,
Calgary, Alberta.

Area: Willow, Creek, Pine Pass Area,
British Columbia. ‘

Driller: : E. Russel,
: Canadian Longyear Ltd.

Hole Diameter: NQ 1-63/64

_ Core Diameter: 1-7/8 - Diamond Dfi]]ing
Drilling Period: January 22;']973 - January 31, 1973
Total Depth: ' 1,516 feet

Surface E]évation: 3,695 feet (approximately. - unsurveyed)



(feet) .
¢ - 24.0

24.0 ~ 159.0

159.0

166.0

167.0
187.2

191.7
210.0

-241.0
243.0

295.0

310.5

]

]

H

166.0

167.0

187.2
191.7 (4.5')

r~{

Tin.

Shale, black, marine-origin, massive,

some small-scale quartz veinlets, some

small-scale siump structure, bedding

plane - 209 dipping.

75.0 - fine grained, grey sandstone
(4" thick).

Shale, black, silty, channel-filling,
structure, some thin, dark grey siltstone
beds. )

Siltstone, grey, some random directed,
small-scale quartz veiniets.

Shale, jet-black, massive.

Conglomerate, basal.

Pebbles - max. diameter - 1/2 inches,
dark grey and black chert
pebbles.

Matrix - silty, mudstone.

MOOSEBAR FORMATION - Marine

GETHING FORMATION - Non-marine

210.0
241.0

243.0

295.0

310.5

313.5

Shale, black, silty, massive.

Shale, black, silty, carbonaceous,
some thin smali-scale quartz veinlets.
Bedding plane - approx. 259 dipping.

Siltstone, coarse grained, grey, sandy.

Shale, black, some quartz veinlets.

262 - grey, silty, carbonaceous shale
Tayers (2" - 5" thick).

Shale, black, carbonaceous, some fragments
of plant fossils.

Sandstone, fine grained, grey, shaly.
Bedding plane -~ approx. 200 dipping.



313.5 - 315.0 Shale, black, silty, some fragments of
plant fossils.

315.0 - 328.0 Siltstone, dark grey, carbonaceous,
: sandy, cross-bedded.
328.0 - 331.0 Shale, black, carbonaceous.
331.0 - 341.6 (10.6%) Coal. Some thin shaly Tayers.
‘ 0.37 (337.6 - 33?.9{ - siltstone, blackish
0.7' (338.4 -~ 339.1) - shale, black, silty,
carbonaceous.
341.6 - 345.0 Shale, black, coaly.
345.0 - 358.0 Shale, black, carbonaceous.

347' - thin carbonaceous, siltstone layers,
some small-scale quartz veinlets.

358.0 - 360.0 Coal, shaly.
360.0 ~ 360.4 Siltstone, shaly, blackish. .
360.4 - 364.6 (4.2°) Coal.
364.6 - 368.0 Shale, black, coaly.
368.0 ~ 370.3 Sandstone, fine grained, grey, some small
scale quartz veinlets.
370.3 - 456.0 Shale, black, carbonaceous.
: 378 - coaly zone (0.5')
406 - coaly zone (0.5')
456.0 - 457.0 Siltstone, muddy, dark grey, cross bedded.
457.0 - 494.0 Shale, black, carbonaceous, some fragments
- . of plant fossils.
494.0 - 495.0 (1.0%) Coal, clean.
495.0 - 508.5 Shale, black, carbonaceous, fossiliferous:
(plant).
508.5 - 512.6 (4.1") - (Coal, clean.
512.6 ~ 618.5 Shale, black, carbonaceous.

520, - 0.5 coaly zone.
533 - 0.3' coaly zone,
596 -~ 0.4' coaly zone.



618.5

626.0

654.
656.
662.
669.
671.
721.

RNl o O O 9wy

724.
730.0

(=]

751.0
763.0

802.0

808.
808.
810.
813.

o O B O

855.5
858.0

877.5

626.0

654.5

656.0
662.0
669.0
671.5
721.2
724.0

730.0
751.0

763.0
802.0

808.0

808.4
810.0
813.5
855.5

858.0

877.5"

879.5

(1.5%)

(0.5%)

(0.4')

(3.5')

(2.5*)

Sandstone, fine grained, grey, silty.
Bedding plane approx. 279 dipping.

Shale, black, carbonaceous.
628 - 0.2' coaly zone.
637.2 - 0.2' coal, clean.
647.0 - 0.5' siltstone.
Coal, shaly.

Shale, black, carbonaceous.
Shale, black, silty.

Coaly shale.

Shale, black, carbonaceous

Siltstone, dark grey, muddy, many small
scale quartz veinlets.

Shale, black, silty.

Siltstone, blackish, shaly. cross-bedded,
some small scale quartz veinlets.

Coal, clean.

Shale, black, carbonaceouﬁ, some th%n
(2" - 3") coaly zones.

Shale, black, silty,
806.0 - 1.0' siltstone zone.

Coal.

Shale, black, carbonaceous.

Coal, thin shaly layers.

Shale, black, carbonaceous, some thin
silty layers.,

829.5 - cocal (0.5')

Coal, shaly zones,

Shale, black, carbonaceous, some thin
coaly layers.

Shale, coaly.



879.5 - 885,0 Shale, black, carbonaceous.

885.0 - 886.0 (1.0%) Coal.

886.0 - 914.0 Shale, black, carbonaceous.

914,0 - 912.0 Siltstone, carbonaceous, blackish, cross
bedded.

919.0 -~ 930.0. Shale, black, carbonaceous.

930.0 - 943.0 Siltstone, shaly, blackish, cross bedded.

949.0 - 970.0 Shale, black, carbonaceous.
950.6 - coal 0.2'.

970.0 - 974.6 Siltstone, sandy, dark grey, some small
scale, chevron folds.

974.6 - 1043.5 | Shale, black, carbonaceous, massive, some
thin siltstone layers (2" - 3").

1043.5 - 1049.0 (5.5') Coal, two thin shale layers {0.1' + 0.1')
ciean. -

1049.0 -~ 1105.0 : Shale, black, silty, carbonaceous;
1083 - siltstone {3')
1094 - siltstone (1')

1105.0 -~ 1106.0 (1.0%) Coal, shaly.

1106.0 - 1110.0 Shale, black, carbonaceous.

1110.0 -1111.5 (1.5') Coal, shaly

1111.5 - 1117.0 Siltstone, blackish, sandy.

1117.0 - 1143.0 ’ Shale, black, carbonaceous.
1126.5 - 0.5 coal
1130.0 - 0.5' coal
1135.0 - 0.6' coal

1143.0 - 1154.7 Siltstone, dark-grey.

1154.7 - 1160.0 Shale, black, carbonaceous.

1160.0 - 1232.0 Siltstone, shaly, blackish, cross-bedded,

hard, small-scale quartz veinlets, some
shale layers (0.5' - 1.0'},



1232.0 - 1247.0 Shale, black, carbonaceous.
1241 - 0.3' coaly zone.
1245' - 0.5' coal.

1247.0 - 1277.0 Siltstone, shaly, dark-grey, cross-bedded.

1277.0 - 1286.5 Shale, black, carbonaceous, some thin coaly
zones (0.1' - 0.2').

1286.5 - 1304.0 Sittstone, sandy, dark-grey, very hard,

) cross-bedded, some thin, fine-grained

grey sandstone layers. '

1304.0 - 1334.0 ) Shale, black, silty, carbonaceous.

1334.0 - 1344.0 Siltstone, blackish, shaly, cross-bedded.

1344.0 ~ 1349.2 Shale, jet black, carbonaceous. '

1349.2 - 1351.0 Sandstone, fine grained, grey.

1351.0 - 1364.0 Shale, black, carbonaceous ,some thin
siltstone layers.

1364.0 - 1386.0 Siltstone, dark grey, cross-bedded, some

: thin, fine-grained layers.

1386.0 - 1495.0 Shale, black, carbonaceous, some thin
siltstone and sandstone layers (0.2' -
0.5%).

1495.0 -~ 1499.0 Coaly shale.

1499.0 ~ 1508.0 , Sandstone, fine-grained, dark grey, silty.

1508.0 - 1510.0 Shale, black, carbonaceous.

1510.0 - 1511.5 Coaly shale.

1511.5 ~ 1516.0 Shale, black, carbonaceous.

Total Depth - 1516.0 feet



Drill Hole No.:

Company:
Area:
Driller:

Hole Diameter:
Core Diameter:
Drilling Period:
Total Depth:

Surface Elevation:

PINE PASS COAL PROJECT

H-2

Pan Ocean Qi1 Ltd.,
Calgary, Alberta.

Willow Creek, Pine Pass Area,
British Columbia.

E. Russel,
Canadian Longyear Ltd.

NQ 1-63/64

1-7/8 - Diamond D%illing

February 1, 1973 - February 5, 1973.
600 feet

4,035 feet {approximately - unsurveyed}



A

(feet)
0 - 30.0 Till.
30.0 - 204.5 Shale, black, massive, marine - origin.
94.0 - 1.0' siltstone, grey.
204.5 - 205.7 (1.2') Conglomerate, basal.
MOOSEBAR FORMATION
GETHING FORMATION
205.7 - 241.0 ' Shale, black, carbonaceous.
241,0 - 243.4 (2.4') Coal, shaly.
243.4 - 329.0 Shale, black, carbonaceous.
251 -~ 2.0' silty zone.
270 - 2.4' silty zone.
273 - 0.4' coaly zone.
292 ~ 1.0" with small scale, guartz veinlets.
308 - 1.2 with quartz veinlets. ‘
313.2 - 0.5' with gquartz veiniets.
329.0 ~ 331.0 Siltstone, dark grey, shaly.
331.0 - 355.2 Shale, black, carbonaceous.
347.0 - 0.9' coaly zone,
355.2 - 360.5 Siitstone, dérk grey, sandy, possible
bedding plane ~ 17¢ dipping.
360.5 - 377.2 Shale, black, carbonaceous, some fragments
of plant fossils.
362.0 ~ 1.8' silty zone.
374.0 - 1.0" siltstone, cross-bedded.
377.2 - 381.0 (3.8') Coal.
381.0 - 385.0 Coaly, shale with thin siltstone layers
. (0.1 + 0.1*)
385.0 - 391.0 (6.0') Coal, clean.
391.0 - 3%96.5 ~ Shale, black, carbonaceous.
396.5 -~ 398.0 (1.5%) Coal, shaly. .



398.0
418.0

448.0

506.0
511.0
516.5
517.0

527.5
529.0
530.2
537.0

561.0

£88.0
580.0

1

1

3

1

1

)

418.0

448.0

506.0

511.0
516.5
517.0
527.5

529.0

530.2

537.0

561.0

588.0

590.0
590.6

(0.5')

Shale, black, carbonaceous,
400.0 - with quartz veinlets (0.6')

Siltstone, blackish or dark grey, shaly.
433,0 - 2.0' with quartz veinlets,

Shale, black, carbonaceous, some plant

fossils.

460.0 - 0.5' coaly zone.

464.8 - 0.5' conglomeratic, sedimentary-
origin pebbles.

475.2 0.1"' with quartz veinlets.

491.5 - 0.4' coaly zone.

Siltstone, dark grey, cross-bedded.
Shale, black, carbonaceous.
Coal, shaly.

Sandstone, fine grained, siity, dark grey,
some quartz veinlets.

555.0 - (0.2') and 557.0 {0.4") -
conglomeratic zones, angular black shale
pebble.

Shale, black, silty, carbonaceous.
Sandstone, fine grained, dark grey,
conglomeratic, angular shale pebbles.
0.5" - 2.0" thick quartz veinlets.

Shale, black, carbonaceous, thin sandy
layers.

Siltstone, dark grey, some thin sandy
layers.

Shale, black, carbonaceous.

563.0 =~ 1.0' with quartz veinlets,
570.0 - coal layers,

poor recovery - 10%?

Coaly shale.

Shale, black, carbonaceocus.



590.6 - 591.0 Coaly shale.
591.0 - 600.0 Shale, black, some coaly layers.

Total Depth - 600 feet.



Drill Hole No.:

Company:
Area:
Driller:

Hole Diameter:
Core Diameter:
Drilling Period:

fota] Depth:

Surface Elevation:

PINE PASS COAL PROJECT

H-3

Pan Ocean 011 Ltd.,
Calgary, Alberta.

Willow Creek, Pine Pass Area,
British Columbia.

E. Russel,
Canadian Longyear Ltd.

NQ 1-63/64

1-7/8 -~ .Diamond Drilling

Febfuary 5, 1973 -~ February 8, 1973
700 feet

4,035 feet (approximately - unsurveyed)



(feet

0-2
20.0
52.2

53.2

75.0
80.0
82.2
85.7
101.0

105.0

116.0

125.0

503.0

) H-3
0.0 Till.
- 52.2 Shale, black, massive, marine - origin.
- 53.2 (1.0%) Conglomerate, basal.
MOOSEBAR FORMATION
GETHING FORMATION
- 75.0 Shale, black, carbonaceous, some plant-
fossil fragments.
66.0 - 0.1' coaly zone,
-~ 80.0 Siltstone, b1ackish, cross~bedded, shaly.
- 82.2  Shale, black, ,carbonaceous.
- 85.7 (3.5') "Coal, clean .
- 101.0 Shale, black, carbonaceous.
91.0 - 1.0' siltstone, blackish.
96.0 - 0.5' siltstone, dark grey.
- 105.0 Siltstone, blackish, shaly, some smali-
scale, quartz veinlets.
- 116.0 Shale, black, some small-scale, quartz
veinlets.
- 125.0 {9.0") Poor recovery. Clay, dark grey, with some
pebbles.
Fault!
GETHING FORMATION
MOOSEBAR FORMATION
- 503.0 Shale, black, massive, marine origin, some
quartz veinlets.
- 504.5 (1.5') Conglomerate, basal.

MOOSEBAR FORMATION
GETHING FORMATION



504.5
504.8

519.0
521.0

532.0
536.0

582.5
586.0
591.6

602.0

623.8
625.8
626.7

635.0
639.0
640.5
641.0

644.5
647.0

650.0

Totatl

504.8

519.0

521.0
532.0

636.0

582.5

586.0

591.6

602.0

1

1

623.8

625.8

626.7

635.0

1

639.0
640.5

641.0
644.5

1

647.0
650.0

700.0

Depth

-

(0.3')

(2.0%)

(4.0")

(3.6')

(2.0")

(8.3")

(1.5%)
(0.5%)
(3.5') -

700 feet,

Coal, shaly.

Shale, black, carbonaceous, some fragments
of plant fossils.

Coal, shaly.

Shale, black, carbonaceous.
528.0 - 1.0' siltstone, dark grey.

Coal, shaly layers (0.1} + 0.1%)

Shale, black, carbonaceous.
565.0 -~ 1.5' siltstone, sandy, dark grey.

Coal, clean,
Shale, black, carbonaceous.

Sandstone, fine grained, dark gre&, shaly,
some small scale, quartz veinlets.

Shale, black, carbonaceous, some thin coaly
layers.

Coal, shaly layers.
Shale, black, carbonaceous,

Coal, clean.
632.2 ~ 0.8' coaly shale and siltstone.

Shale, black, carbonaceous
Coal, shaly.

Coaly shale.

Coal.

Shale, black, carbonaceous.

Siltstone, blackish, carbonaceous, sandy,
some quartz veinlets.

Shale, black, carbonaceous.
652.2 - 1.0' coaly zone.
676.0 -~ 2.0' coal, shaly.



PINE PASS COAL PROJECT

Drill Hole'No.: H-4

Company: Pan Ocean 0il Ltd.,
Calgary, Alberta.

Area: Willow Creek, Pine Pass Area,
British Columbia.

Drilier: - E. Russel,
Canadian Longyear Ltd.

Hole Diameter: NG 1-63/64

Core Diameter: o 1-7/8 - Diamond Drilling

Drilling Period: February 10, 1973 - February 12, 1973
Total Depth: 303 Feet

Surface Elevation: 3,988 feet (approximately - unsurveyed)



(feet)
0-118
118 - 118.5
118.5 -~ 127.4
127.4 - 128
128 - 140
140 ~ 144.8
144.8 ~ 170
170 -~ 173
173 - 192
182 ~ 198
198 - 263
263 - 266.2

266.2 - 267.8

-

Shale, black and massive. Occasional
?txeaks"?f very fine to fine sandstone
" -2").

Conglomerate containing rounded pebbles
to 1/2%.

MOOSEBAR FORMATLON
GETHING FORMATION

Shale, dark grey to black, silty in part.
Coal. A

Shale as 118.5 - 127.4.

Coal. (Recovery approximately 2.5').
Coal appears bright and low ash. It is
possible that not all missing core is coal.

Siltstone and silty shale, medium to dark grey
to black. Sil1t content increases with depth.

Ssandstone, medium/1ight grey, fine/medium
grained with occasional carbonaceou
partings. :

Sandstone, siltstone and shale. Generally
dark grey to black, sandstone - very fine
grained. Shales tends to be silty.

Some horizontal fracturing filled with
calcite.

Coal - clean, bright coal. Recovery
approximately 5.2'. No partings. Roof
appears to be massive siltstone.

- Shale, dark grey to black and carbonaceous.

Becomes silty in places. Contains thin
(up to 1") beds of medium grey, very fine
sandstone,

Coal. ;

Sandstone, medium/light grey, very fine
grained.



267.8

284

284.6

285.6

292 -

298 -

Total

- 284
284.6

~ 285.6

- 292
298
303

Depth - 303 feet.

Interval of very poor recovery.
Predominantly shale/siltstone with
some coal at base.

Sandstone, medium/1ight grey, very
fine grained, - numerous thin laminae
of siity shale.

Shale, black, very carbonaceous and
fissile.

Siltstone, medium/dark gfey to black,
occasionally shaly and occasionally tending
to very fine grained sandstone.

Sandstone, medium grey, very fine grained,
cross-bedded with numerous small sedimentary
structures.

Shale, medium/dark grey to black, tends
to siltstone.



PINE PASS COAL PROJECT

Drill Hole No.: H-6

Company: Pan Ocean 0il1 Ltd.,
Calgary, Alberta.

Area: Willow Creek, Pine Pass Area,
British Columbia.

Driller: . E. Russel,
’ Canadian Longyear Ltd.

Hole Diameter: NQ 1-63/64

Core Diameter: 1-7/8 - Diamond Driiling

Drilling Period: February 13, 1973 - February 14, 1973
Total Depth: 202

Surface Elevation: 3,965 feet (approximately - unsurveyed)



(feet)

0 - 33.6 Shale, black and massive.
33.6 - 34 Conglomerate containing rounded pebbles
to 1/74".

MOOSEBAR FORMATION
GETHING FORMATION

34 - 45 Sandstone, medium/light grey, very fine
grained interbedded with medium/dark
grey siltstone in beds varying from
laminae to 1/2". Bedding generally
dipping approximately 20 to horizontal.

45 - 50 Shale, black, carbonaceous and massive.

50 - 65 Siltstone, and very fine sandstone, 1ight
: to medium grey (sandstone} to dark grey
(siltstone). Bedding approximately 20°
to horizontal.

65 - 75 . Shale, black and carbonaceous.” Very soft
in places.

75 - 93.5 As 50 - 65.

93.5 - 102.3 Sandstone, light/medium grey, very fine/

medium grained. Tends to be fractured
both along bedding and at right angles
to quding. Calcite filling of fractures.

102.3 - 121.5 Shale, medijum/dark grey to black. Silty

. . in part. Coaly streak (3") at 119°.

121.5 - 123.5 Sandstone, medium grey, very fine/fine
grained - dip 500 to horizontal.

123.5 - 147.6 " Siltstone and shales as above.

147.6 -

152 Shale, black, very carbonaceous, and blocky.

152 - 153.5 (?) Coal - recovery only about 3" - 4".



153.5 - 168.7 Recovery very poor - some coal.

168.7 - 202 Shale and siltstone as above.

Total Depth -~ 202 feet



0-22
22 - 48
48 - 75
75 - 140.5

140.5 - 160.5

160.5 - 221
221 - 238
238 - 248
248 - 258
258 - 263
263 ~ 287
287 - 288
288 - 293
293 ~ 294.5
294.5 - 298

DHT5 - 2

" Overburden.

Shales: Medjum grey: locally silty and laminated;
abu:dantly burrowed; strongly calcaraous;
BCA 850; Moo.ebar shales.

Mudstone/Sandstone: interbedding of the lithologies;
sharp and erosional contacts; sands clean; fine
grained and laminated making up 25% of total.

Mudstone: dark grey; very uniform; little or
no coarser fractures; erosional below.

Sandstone/Mudstone: preponderance of sands
over muds; sharp mutual contacts;clean fine
grained Tight grey sands; burrowed; gradational.

"Mudstones; sequence begins with 1.5' of

interbedded sands and shales grading into muds;

" sandstones constitute about 5% of sequence and
often occur as 1" bands. BCA 850,

Sandstones: 1light grey, fine grained; initial
half 95% sands, rest about 70% sand and 30%
muds.

Mudstones: medium grey; about 10% sands,
gradational.

Sandstones/Mudstones: 70/30% {dominance of sands}.
Mudstones: {95%) rest sands, dispersed.

Mudstones: wmedium grey; homogenously silty;
initial 0.6' fine well laminated sands;

muds lacking lamination. BCA 870.

Sandstone: fine grained/ few %" thick shaly
bands; very gradational.

" Mudstones: medium grey; vaguely banded;

latter half richly silty gandy.

Sands: light grey: fine grained; well laminated
(closely spaced).

Sandstones/Mudstone: broad interbedding;
dominance of muds in lower half.



298
302
304
315

325

335

344
345
363

382

386

398

406.

411

421,

426

302

304

315

325

335

344

345
363
382

386

398

406.5

- 411

421.5

- 426

453

DH 75 - 2 (pg. 2)

"Mudstones: dark grey; homogenously silty; very

few thin sand layers. :

Sandstone: 1ight grey; clean;well-sorted,
fine grained.

Sandstone: 1light grey, fine-grained, making up
85% of sequence, rest muds.’

Mudstones: subordinate amounts of silts and
sands, very gradational below.

Sandstones: 1ight grey; fine grained making
up 8% of succession, rest siits and mudstones.
BCA 800 at 334.

Mudstone/Sandstone: slight dominance of muds,
some gradations into silts.

“Sandstone: Tlight grey; fine grained; erosional.

SandstoneslMudstone:' sands 60%, muds 40%.

Mudstone: dark grey; only 3% sands as small
lenses; pyritic: gradational.

Siltstones: medium grey; very argillaceous;
few streaks of shales as intraclasts;
bioturbated; gradational.

Sandstones: medium grey; very fine grained;
argillaceous; well laminated; some disturbed
lamination; several shaly lenses up to 2"
thick.

Mudstones: medium grey; distinctive sequence
predominanted by shales (90%); extensively
burrowed and biogenically obliterated lamination.

Sandstones: medium grey; fine grained; uniformly
laminated throughout.

Sandstones/Mudstone: rapidly alternating bands;
sands 85%; rest shales.

Mudstones; 95%, sands 5% dispersed as thin
layers.

Mudstones: dark grey; homogenous; boitomost

7.5' highly bioturbated with extensive vertical
and horizontal burrows; only two lenses of sands,
each up to 1". Interval amost exclusively of
muds; gradational.



453 - 484

484 - 525.5
525.5 - 527
527 - 528.7
528.7 - 530
530 ~ 827

827 - 837
837 - 848.5

DH75 - 2 {pg. 3)

Saﬁdstones/Mudstones: 70% sands, 30% muds;
broadly alternating; BCA 800 at 478.

Mudstones: 85% mudstone interlayered

with sands. Sighificant sandy intervals at

492 - 493.3; 493.5 - 494; 505 - 505.7 and 507.8 -
508.2.

Sandstones: 1ight grey; fine grained; upper
few inches with shale stringers and intraclasts;
followed by 0.6' homogenous sands lacking
lamination, rest well laminated sands with one .
3/4" thick shale clast; bottomost 0.5°%
partially homogenized by organic activity;
erosional below, BCA 850,

Mudstone: med{um grey; slightly sandy in the
middle; gradational,

*Sandstone: Tight grey; very fine grained;

erosional Tower contact.

Mudstones: dark grey; very homogenous and uniform
looking; almost entirely devoid of current
Tamination and coarser terrigenous detritus.
Occasional Tayers contain small scale tubular
burrows. Pyrite as specks and blobs. One 0.8°
buff grey and brownish band at 780 - 780.5;
strongly calcareous. 3" light grey, very fine
grained sandstone at 804. Top of this unit
highly erosional, bottom though abrupt but

not scoured. Whole of sequence otherwise
monotonously developed. It is extremely
difficult to discern bedding.

Mudstone: This unit represents an arbitrarily
cut-off interval merely to emphasize its being
affects by tectonic forces, otherwise

1ithologically it is similar to the preceding
sequence. Much polishing and slickensiding is
evident with numerous intertwining of calcitic veins.

- Fault -

Sandstones: T1ight grey; fine grained; highly
crushed and brecciated zones; abundant polished and
slickensided surfaces. Shaly intercalations have
served as Tubricant zones along which movement

has taken place (resulting into variously curved
and polished surfaces). Interval 95% sand and
seems to represent some higher level of Moosebar
formation; abrupt lower contact; highly variable
BCA throughout.



848.5

868 -

863 -
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Mudstone: dark grey; crushed and polished;
some silts and fine sands.

Sandstone: light/medium grey; fine grained;
crushed.

Mudstone: medium grey; locally broken but not
crushed. ‘

Sandstones: fine grained; well laminated;
BCA variably between b - 100,

Mudstone: initial 7' has abundant argillaceous
very fine grained sandstone; muds medium grey;
locally broken-up; variable BCA. At 201 - 802
thick calcite veins recementing broken fragments.

Sandstones: medium grey/very Tine grained;

" abundantly laminated; much burrowing;

pyrite blobs; some 5 - 7% shale
intercalations, strongly calcareous sands;
Tocal fracturing and recementing calcite.
BCA 300 at 904 and 10V at 915.5.

Sand/Shales: dominantly fine sands {nterlayered
with muds; locally fractured and much calcite
veining.

Mudstone: medium grey; little or no silt.

Sands: fine grained; BCA 100,



DH 75 - 3

0-5 . Sandstone: fine to medium grained; grey; core
broken throughout; irregular laminations;
sporadic cross-bedding; dominantly quartzitic
with supporting cherts and other dark materials;
Timonitic specks; in lower 2 a 6" interval of
1ight grey sandstone coarser grained than
surrounding rock with irregular silt intercalations;
hon calcareous; gradational; lower contact;
BCA 7009,

5 - 14,5 Sandstone: medium to coarse; grey; core
broken throughout and shaly zones shattered;
shale intraclasts coal stringers; top 5' finer
intervals; dominantly lithic with quartz
secondarys non calcareous; abrupt Tower
contact {?); rusty weathering in fractures.

14.5 - 14.9 Coal: durain; appears to be misplaced in core
_box; check gawma ray-neutron 10gs.

14.9 - 18 Sandstone: coarse to gritty and in places
cross bedded; grey; non calcareous; coal
stringers; contact (lower) apparently abrupt.

18 - 23.5 Coal: upper half clarodurain; lower half durain;
BCA 800; recovery 75% (4' of 5.5').

23.5 - 28.5 Mudstone: dinitial 1.0' dark grey; coal stringers;
carbonaceous; remainder medium grey; silty;
non calcareous; gradational below.

28.5 - 30.5 Mudstone: medium grey; spofadic silt zones in
upper half; calcareous.

30.5 ~ 38 SiTtstone: medium grey; faintly laminated
(sporadically); occasional (lower 5°) zones
of cross-bedded fine sandstone (small scale
cross-beds); structurally intact; calcareous:
scour and i1l structures in lower 2%; erosional
contact below.

38 - 46 Sandstone: fine to medium grained; medium grey;
series of gradational intervals from fine to
medium, silt and shale lenticular intraclasts
varying from 1/8" to 1 1/2" in length and maximum
of 1/4" in width; very calcareous; limonite
weathering along fissures; gradational below;

BCA 750,
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Sandstonz: fine grained; well laminated;
s1ightly argillaceous; dark grey; calcareous;
small scale Icmination.

Sandstone: medium grey; medium to coarse grained;
ubiquitous cross-bedding; stringers of coal;
intraclasts of dark silts; strongly calcareous;
quartzitic; erosional contact.

Mudstone: silty; dark grey; non calcareous;

silt is both homogenous as well as differentiated
into Taminations; coal stringer {1") in upper

1%; gradational contact.

Coal: clarodurain; bottom 2" is bone coal.
Mudstone: carbonaceous; coal stringers;

Mudstone: slightly silty; in places slickensided:
medium grey; non-laminated; non calcareous;
gradational below.

Mudstone: initial (top) 3' carbonaceous; dark
grey; remainder non calcareous; medium grey;
structureless; gradational contact below.

Siltstone: Tlight grey; non calcareous; non
laminated; gradational below.

Mudstone: dark grey; lower half sporadically
carbonaceous; non laminated; slightly silty;
calcareous; gradational below.

Siltstone: 1light grey: slightly argillaceous;
carbonaceous particles; non calcareous;
gradational below.

Mudstone: Tight grey; homogenous; gradational
below.

Sandstone (fine) and Siltstone: 1light grey;
calcareous.

Sandstone: light grey; very fine grained;
1' siltstone in centre of unit; cross-bedded and
laminated; strongly calcareous; gradational below.

Mudstone/Sittstone: slightly laminated;
siltstone to mudstone; medium grey; strongly
calcareous; gradational below.
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Sandstone: medium grey; fine grained;
laminated; profusely cross bedded; calcareous;
gradational below.

Mudstone: silty; dark grey; calcareous; fine
Taminations; carbonaceous intercalations.

Sandstone: medium grey; very fine to fine grained;
profusely cross bedded and Taminated; strongly
calcareous; scour and fill structures; gradational
below; BCA 800.

Mudstone: medium grey to black; very carbonaceous
and coal stringers in several horizons;

6" carbonaceous sandstone cross-bedded in first
5'; calcareous except for carbonaceous zones;
gradational below.

Sandstone: medium grey; fine grained; banded
appearance; small scale cross bedded; coal
stringers in lower part; 183 - 184.5 is mudstone-
siltstone; strongly calcareous throughout;

abrupt contact below.

Coal - bone coal.

Mudstone: dark grey; homogenous; gradational
below..

Coal: durain; gradational below.

Mudstone: dark grey; homogenous; silty in
centre; gradational below.

Coal: 0.7' thick - vitrain -~ broken
0.4' thick - durain

0.8" thick - carbohaceous mudstone
1.3' thick - duravitrain

Recovery : 64% (3.2' of 5%)

_Siltstone and fine sandstone: medium to dark

grey; siltstone dominates top half; sandstone
dominates lower half; few silty mudstones in
top half; several calcite stringers parallel
to bedding; few coal stringers; calcareous;
gradational below. BCA 850.
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Sandstone: Tight grey; very fine to fine grained;

argillaceous banding; calcareous; gradational.

Mudstone: medium grey; locally silty; structureless;
calcareous; gradational below.

Sandstone and Mudstone: interbedded; Tight grey:
very fine sandstone; calcareous; small scale
laminations; silty mudstone at base.

Coal: Recovery - 70% (254.5 to 258) (2.5' of 3.5')
8" durain; 1.7" clarodurain. Lost core

258.0 to 262.0.

Recovery 20% (262.0 to 267.0); .5' mudstone,

.5' ¢larodurain and durain.

Recovery 100% (267 - 267.3) .3' durain.

Mudstone: dark grey; laminations destroyed by
biogenic activity and scourings very disturbed

Taminations; calcareous; silty zones; brecciated

zone at 283' {2" thick); angular shards of mudstone
embedded in calcite matrix; very distinctive zone
containing much evidence of bioturbation; also
carbonaceous fragments coated with calcite
(micro.); slight pinkish appearance; BCA 250;
gradational below; siickensided surfaces at
intervals of approximately 9" (average);

.4' fine, argillaceous sandsione near bottom.

Mudstone: dark grey; core broken (1" to 3");
polished surfaces (slickensided); calcite veins.

Mudstone: grey-brown; mud seam at 337 to }
337.6; broken and crumbled for 6"; abrupt below;
moist; some-slickensided surfaces; (fault?).

Mudstone: medium to dark grey; silty
especially bottom 10' and carbonaceous and coaly
355 to 358; BCA 659; fractured and calcite

_infilled near 340'; mostly calcarecus particularly

where silty; gradational below.

Sandstones: fine grained, richly argillaceous;
mud bands associated with coaly shales; vague
laminations; calcareous in sandier sections;
non calcareous in muddier sections; gradational
below; BCA 659;
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Sandstone: very fine grained and some silt
layers; medium grey; richly argillaceous;
iryegu?ar Tamination; calcareous; gradational
below.

Siltstones and Mudstones: dark grey; argillaceous;

sparsely laminated; minor fractures infilled with
calcite; coal intercalations to bedding;
ca’lcareous; evidence of biocturbation; sandy

gn%t {387.7 to 388.2): fine grained; gradational
elow.

Sandstone: medium/1ight grey; locally fine
grained; mostly fine grained; argillaceous;
abundantly laminated and cross-laminated; sporadic
calcite infillings of hairline fractures; some
disturbed Tamination and occasional burrows;
ripple Jamination; BCA 55%; strongly calcareous;

_transitiona1 below.

Sandstone: light/medium grey; fine grained;
argillaceous; abundantly laminated and cross
laminated; strongly calcareous; bioturbations
and occasional burrows; gradational below.

Siltstone with muddy intervals intermixed;
sporadic laminated intervals;Tower half dominantly
muddy, strongly calcareous; gradational.

Mudstone: medium grey to dark grey; siity:
sparse vague lamination; few coaly streaks: strongly
calcareous.

Mudstone: dark grey to black; richly carbonaceous
and isolated coaly layers; vertical frectures in
interval 450 - 450.6; gradational below.

Sandstone: dark grey; abundantly argillaceous
(up to 25%): vaguely laminated; richly calcareous;
gradational. .

Coal: dominantly bony with some carbonaceous
sandstone.

Mudstone: dark grey to black; richly carbonaceous;
few isolated coaly layers; slickensided at 466;
highly argillaceous very fine grained sands

at 458.5 - -59.2, MNote that only 6.5' core
recovered between 456 - 466.



DH 75 ~ 3 (pg. 6)

467.5 - 468.5 Coal: dominantly durain.

468.5 - 476 Mudstone: dark grey; almost lacking in silts;
locally highly carbonaceous; lower 1.5' highly
fractured and traversed by calcite veins;
gradational.

476 - 477.8 Coal: bony dominantly; some hard durain;
gradational.

477.8 - 481 Mudstone: medium gfey; sparingiy silty;
lacking lamination; slickensided; gradational.

504 Sandstone: medium grey; fine to very fine
grained; abundant interlamination of silts and
argillaceous matter. Sequence characterized by
small scale (%" thick) cross laminated and
Tocally wavy units frequently interieaved by
silt and clay grade laminae. Lower 4' show
preponderance of argillaceous content; strongly
calcareous; transitional below. BCA 550 at 499,

481

504 - 511 _Mudstone: medium grey; homogenou§1y silty; some
small scale cross lamination; abundantly calcareous;
gradational.

512 Sandstone: medium grey; very fine grained; small
gradational units - fine sand grading upward
into silt and mud, laminated bands show some
syndepositional disturbance, strongly calcareous,
gradational Tower contact.

511

512 - 536 Mudstone: dark grey to black; dominantly richly
carbonaceous; several dirty coaly layers; only
60% recovery between 517 - 527 - some larger
coaly layers might have been Tost, core broken up
but no much slickensiding, gradational, BCA 550.

536 - 538 Coal: predominantiy bony, very hard and muddy.

551.5 Mudstone: medium to dark grey; numerous slickensided
surfaces, devoid of silts and lamination,
locally coaly especially around 548, non calcareous,
transitional, 50% recovery between 548 - 558,

538

551.5 - 558 Coal Seam: dominantly durain, only 1.8' recovered.

558 - b67 Mudstone: black, richly carbonaceous, initial
1.5' has coaly intervals, gradational, BCA 50°,
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Sandstone: medium grey, fine grained, argillaceous,
coaly lenses, laminated and cross laminated,
abundant intertwining of calcitic veins, abrupt
below.

Mudstone: black, highly carbonaceous,
slickensided surfaces, gradational.

Coal: highly siickensided and polished fragments
of dirty coal.

Mudstone {some coal interval seems to have been
lost); carbonaceous, polished surfaces, transitional.

Mudstone: dark grey, vague sporadic lamination,
Tocally very silty and approaching fire
grained sandstone, slightly carbonaceous, BCA 600,

Coal: mainly bony coal, some durain.
Mudstone: medium grey, homogeneous, gradational.

Mudstone: carbonaceous, initial few inches in
coal; recovery 1.5' between 587 - 592 and 1.7"
hetween 592 - 598.

Coal Seam: mostly badly broken up dirty coal,
0.7' recovered.

Mudstone: dark grey to black, locally very
carbonaceous, 3 distinct bands - each about

0.8' thick, very fine grained and argillaceous

and small scale irregular cross-lamination, the
latter calcareous, several zones exhibiting calcite
fractures but leocal. Betwsen 602 - 604

recovery 0.7', bottom 0.8°' very carbonaceous,
transitional.

Carbonaceous mudstone and coal: only about
1.5' recovery. Very little coal recovered and

"badly fragmented - difficult to assess exact

coal interval.

Mudstone: 1initial 2' dark grey, carbonaceous and
slickensided, rest competent, richly silty and
strongly calcareous, gradational. BCA 50°.

Siltstone/Mudstone: about equal proportion,
broadly laminated, strongly calcareous.

Sandstone: medium grey, very fine grained, vague
lamination; very argillaceous in last 0.8',
strongly caicareous, gradational.
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646 - 648 Mudstone: medium grey; initial 0.5' has coaly
streaks, rest Tocally sandy, calcareous, very
transitional.

648 - 715 Sandstone: medium grey; dominantly fine grained:
locally argillaceous; some.brief gradational zones
from sands to silts; laminated and prominently
cross Taminated throughout; few discrete burrows,
few shaly zones (up to 0.5') mainly confined to
initial half of interval, 0.3' dirty coal band at
703. A vertical fracture (almost parallel to
core axis) at 713 - 714. Many microlithological
contacts strongly to mildly erosional, strongly
calcareous, BCA 60°.

715 - 720 Mudstone: medium grey; slightly silty; 1*
sandy unit; very fine grained prominently cross-
laminated; richly calcareous, gradational.

720 - 733 ‘Carbonaceous mudstone and coaly zone: Interval
720 - 724 broken up, many polished fragments,
recovery about 1.8'. It is a mixture of carbonaceous
muds and dirty coal. Rest of sequence black
mudstone locally richly carbonaceous.
Recovery: 724 - 726 only 1.5%, 726 - 729 only
1.3'; gradational.

737.5 Siltstones: dark grey, highly intermingled
with argillaceous matter (10-12%), locally
1/8" thick very fine sand layers, non calcareous,
gradational.

733

737.5 - 738.6 Mudstones: black, very carbonaceous, highly
polished surfaces.

738.6 - 741.5 Sandstone: dark grey, very fine grained,
abundantly interlayered with argillaceous
matter6 wavy lamination, calcareous, gradational.
BCA 50V,

742.5 - 744 Mudstone: black, highly slickensided and
polished, carbonaceous, abrupt and broken contact.
Faulted contact.
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744 - 777.5 Sandstone: Tight/medium grey, medium to coarse
grained, very siliceous, and bend; dominantly
1ithic and cherty, non calcareous, mostly
cross laminated, locally very coarse grained intervals
(some very granular), much local fracturing
apparent. Interval 762 - 766 abundantly
vuggy - seem to have been caused by fracturing
and recementation. Between 752 - 755 fine
grained sand fractured and recemented at high
angles. BCA 30° rest of interval has about
600 BCA, abrupt contact.

777.5 - 784 Carbonaceous Mudstone: very broken up -
only 1' fragmented core - a mixture of black
carbonaceous muds and some coal.

784 - 798 Mudstone: medium grey, very silty (homogenously)
structureless, carbonaceous and coaly at 789 -
789.5. Non calcareous throughout, getting
progressively sandier bottomward.

798 - 804 Siltstone: medium grey, richly argillaceous,
some very fine sands in middle, non calcareous,
gradational. BCA 60°.

804 - 810 Mudstone/Sandstone: initial half medium grey,
dominantly muddy zone with subordinate
amounts of very fine sands, grading into
dominantly sandy (1ithology with abundant shales),
well Taminated, strongly calcareous throughout.

810 - 837 Mudstone: medium grey, at places vaguely banded:
811 - 819.5 regular silty/fine sandy interlayering
slightly carbonaceous at 812, non calcareous
822 - 837, rest calcareous. Lower contact has
distinctly fractured Took and ensuing sequence
i.e. below 837 level, is thought to be repeated
above. BCA 659. Siltstone 834 - 837 - thrust.

837 - 842 Siltstone: medium grey, uniform,argillaceous,
non calcareous, fractured at base, slightly
sandier bottomward.

842 - 847 Sandstone: T1ight/medium grey; fine grained;
abundantly argillaceous, cherty and siliceous,
hard, vaguely discernible cross bedding,
gradational.
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847 - 851 Sandstone: medium grey, prominently cross
laminated, fine/medium grained, numerous carbonaceous
Taminae bottomwards, grading below to coarser
Tithologies.

851 - 877 Sandstone: medium grey, extremely hard and
siliceous, dominantly medium-grained,
while siliceous veins along fracture planes,
totally non calcareous. Distinctly cherty
(98%), minor quartzes as white grains welded
into chert "matrix". Many fracture planes
exhibit carbonaceous polished surfaces (slippage
along carbohaceous planes}. Dark grey uniformly
on fresh broken surfaces. No argillaceous
contact in matrix of sands. BCA 500.

877 - 897 Sandstone: medium grey, very coarse grained,
essentially cherty and siliceous, closely welded
together, entirely non calcareous, very similar
to above except distinctly coarser, no
argillaceous content.

T.D.
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No core.

Mudstone: medium grey, very silty - as’ laminae
and then well laminated Tayers, silty content
increasing bottomward (5-8%), locally

sTightly carbonaceous, strongly calcareous,
gradational. BCA 850. -

Mudstone: black, very carbonaceous, gradational.

Mudstone: medium grey, very vaguely laminated,
richly silty, abundant carbonized leaves (revealed
on breaking), passage below sudden but not
erosional, strongly calcareous. BCA 85°,

Sandstone: medium grey, upper half dominantly
medjum grained with gradational intervals (up %o
%") ranging from clay grade through finely
grained sands, laminated but much primary

~lamination obliterated by intensive burrowing.

Lower half has up to 25% argillaceous and silty
admixture, %" coal band at 42.7, non calcareous.

COAL - mostly clean .

Mudstone: dark grey to black, carbonaceous with
several thin coaly layers, non calcareous, very
gradational below.

Siltstone: medium grey, very argillaceous, upper
0.4' has abundant small scale cross lamination,

1" fine grained sandy stringers, Tower portion

shows some Tamination {partially surviving from
organic activity), strongly calcareous, imperceptible
passage.

Mudstone: dark grey, lowerhalf 80% silts and some
very fine sands, laminated, upper portion with
numerous calcitic hairline streaks (along bedding),
calcareous, gradational. BCA 849,

Sandstone: medium grey to brownish grey; initial

.0.5* fine grained cross-laminated with coaly

laminae at base, grading below to 0.6' of

sequence of richly argillaceous silty grading

below to medium grained sands (1.4' thick).

This Tatter unit traversed by a vertical fracture -
now partially weathered by water action. No
movement involved; abrupt and slightly scooped
contact, calcareous.
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Mudstone: medium grey, homogenously silty,

"structreless, very calcareous, gradational.

Vertical to near vertical fracture still continuing
in this unit and locally weathered.

Sandstone: medium grey, fine grained, irregularly
laminated, argillaceous Taminae and very thin
layers, fractured at 56 - 57.5 and thickly

calcite encrusted, gradual increase of argiilaceous
matter, bottomward strongly calcareous.

Mudstone: dark grey to black, initial 2'
carbonaceous and has 1" of coal and 2" of sands.
Rest richly silty mudstone, vaguely laminated,
strong]y calcareous, %" coa1 stringers, gradat1ona1.
BCA 80°.

Sandstone: brownish grey, very fine grained,
substantially admixed with argillaceous matter,
increasing fines bottomwards, calcareous.

Mudstone/Sandstone: medium grey, initial half

dominantly muddy with 10-12% silts, rest dominantly
fine grained sands, well laminated and cross
laminated, local isoTlated burrows, strongly
calcarepus, abrupt below.

Sandstone: Tight grey, medium-grained, clean,
well sorted, strongly calcareous, vaguely cross
laminated, erosional below.

Sandstone: medium grey, very fine grained,
very argillaceous, gradational.

Mudstone: medium grey, abundantly silty (local
differentation), poorly laminated {sparse),
strongly calcareous, abrupt.

Sandstone: Tight grey to medium grey, fine
grained, Tower half well laminated, s119ht]y

_ argillaceous, strongly calcareous, BCA 80°

Mudstone: medium grey, upper part sparingly
silty (homogeneous? Tower half containing
up to 20% silts and very fine sands, strongly

calcareous, gradational.



91 - 96.2
96.2 - 96.5
%6.5 - 98
98 - 110
110 - 117
117 - 118
118 - 128.5

DH 75 - 4 (pg. 3)

Sandstone: medijum grey, fine to very fine

grained, sparse wavy lamination, richly argillaceous,
lower half up to 30-35% shale, feebly calcareous

in shaly zones, otherwise strongly calcareous,

abrupt below.

Sandstone: 1light grey, fine grained, brownish
weathering on fractured surface, non calcareous,
abrupt below.

Mudstone: medium grey, slightly carbonaceous,
devoid of silts, gradational,

Coal Seam : total recovery 5'. Breakdown of
intervals as follows:

Footage Recovery ~ Lithology
98-100 0.5 Highly broken up,

upper half clarodurain,
Tower half durain.

100-103 1.0 Hard coal, mostly durain,
2" hard coal band.

103-108 2.7' Mostly mushy coal, 1' durain
in middie.

108-110 1.3! Friable shiny coal.

Mudstone: wmedium grey, initial 5' slightly
carbonaceous totally lacking lamination, 0.2'
richly carbonaceous and coaly zone at base, rest
bottomward getting siltier, non calcareous.

Siltstone: medium grey, irregularly Taminated,
richly argillaceous, strongly calcareous, very
gradational below, some fine sand intercalations
in middle., BCA 820,

Mudstone: medium grey, initial 2.5' sparingly
silty, middle 4.5' regularly intercalated by

L' to 2" very fine grained ripple Taminated

sands, some gradation to silts, strongly calcareous
very gradational.
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~Mudstone: black, very carbonaceous and coaly

bands.

Mudstone: medium grey, richly silty, Tocally
vaguely cross laminated, strongly calcareous,
bottom 0.2' polished.

Siltstone: medium grey, richly argillaceous
(30%), very calcareous, gradational.

Mudstone: grey to brownish grey, abundant silts
(local intervals), vaguely cross laminated in
silty zones, richly calcareous, gradational.

Siltstone: brownish grey, richly argillaceous,
small scale current lamination, micro-erdsional
contacts, some micro-slumping, sporadic burrowing,
one 2" - 3" vertical dark burrow, bottom 0.5'
abundantly argillaceous (25-30%), gradational,

~strongly calcareous. BCA 850.

Mudstone/Siltstone: -shale/silts intimately

associated, slight (overall) dominance of silts,
abscure to absent Tamination, bottom 1' slightly
carbonaceous, strongly calcareous, transitional.

Siltstone: brownish grey, richly argillaceous,
Tamination totally obscure to non-existent, appears
to be a paleosoil, rootlet bed, as evidenced

by general mottling and the presance of

particular carbonaceous matters, normal to bedding.
At the top of the unit 1" of fine to medium grained
sandstone rich in detrital carbonate grains. Both
contacts are sharp and bottom one mildly

indented. The whole unit is £rongly calcareous

and gradational.

Mudstone: medium to dark grey, massive, upper
sequence strongly calcareous, lowermost foot and
one half is non calcareous, gradational.

Sandstone/Siltstone: 1light to medium grey first
foot: very fine grained, small scale ripple

cross lamination, lTaminated shaly bands

intervening with erosional contacts on the

sandy lens. The remiining sequence is silty and
richly argillaceous with 2" of very fine sands
embodying carbonaceous Taminae. BCA 850. Strongly
calcareous and gradational.
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165 ~ 166.2 Mudstone: homogeneous, patchily calcareous
. and gradational.

166.2 - 169 Coal Seam: first foot is bony coal with some
carbonaceous mudstone at the bottom. The rest
is very hard, dirty coal with small durain
intervals. .

169 - 171 Sandstone: medium to Tight grey., fine to medium
sands with numerous argillaceous silty bands,
cross laminated, strongly calcareous,
erosional.

171 - 174 Mudstone: "mostly homogeneous, a few fine
sandy stringers, silty, strongly calcareous
or abrupt below.

174 - 175 Sandstone: light grey, fine grained, strongly
cross bedded, 2" zone containing fine silty
intraclasts, getting finer towards the bottom,

“strongly calcareous and erosional below.

175 - 189.5 Mudstone: medium grey, abundantly silty
3specially at 176 - 177 and 181 - 185,
silty zones, poorly laminated; calcareous from
175 - 1863 remaining sequence, i.e. 186 - 189.5
non calcareous and has carbonaceous admixture.

189.5 - 190.5 Siltstone: Tight medium siltstones, cross
Taminated with numerous burrows, abundantly
argiilaceous. BCA 650. Strongly
calcareous, gradational.

190.5 ~ 197 Mudstone: bottom 1%' richly carbonaceous.
P
197 - 198 Coal with two 1" sandstone bands in the middle.

Note: about 5' interval in density log - much
coal Tost there.

198 - 204.5 Mudstone: medium to dark grey, brownish grey
patches; lower %' calcareous and Tocally
carbonaceous.

204.5 - 212.5 Siltstone/Mudstone: (alternating bands),

Tocally laminated and cross Taminated, some
slumping in the small scale laminationa. BCA 80°,
Tight to medium grey, strongly calcareous.

212.5 - 215.5 Mudstone: medium grey, richly silty, highly
calcareous, bottom %' richly carbonaceous.



215.5

217

219

220.5

225

228

235

237 ~

242

243.5

- 217

219

220.5

- 225

228

235

237

242

243.5

~ 262

DH 75 - 4 (pg. 6)

Sandstone: wmedium grey, wavy small scale

cross laminations, medium to fine grained;
richly argillaceous; abundant burrows; strongly
calcareous; gradational below.

Mudstones: medium to dark grey; locally
carbonaceous and calcareous, gradational below.

Sandstones: medium grey; very fine grained;
highly argillaceous; small scale cross laminations:
strongly calcareous. BCA 70°,

Mudstones: -medium grey; homogenous; uniformly
disseminated silts; highly calcareous; bottom
1%' has up to 20% silts; gradational below.

Sandstones: fine; 1ight grey; prominently displaying
cross lamination; few coaly fragments; strongly
calcareous; transitional in Tower units.

Mudstone/Siltstone: medium grey; first half
dominantly muddy; remainder dominantly silty;
irregularly laminated; 0.5' of very fine grained

- cross laminated sands; effusively calcareous.

Mudstones: brownish grey; coal shattered slightly
weathered (water zoneg; a few carbonaceous stringers;
locally calcareous; gradational below.

Sandstone: wmedium grey; fine grained;

abundant argillaceous content as 2 - 4" bands;
obscure to impoverished Tamination; gradational
below; calcareous; from 237 - 238 non-calcareous.

Siltstone: medium grey; very argillaceous,
gradational.

Sandstone: initial 2' are very fine grained:
brownish grey; cross laminated; calcareous;

next 3' are fine-grained, widely cross laminated
with some disturbed laminations; Tight to medium
greys (%" thick 3" deep transverse sandstone dike
at 245.5); the following 8' are light grey,

well washed, fine-grained with cross-laminations.
From 256 - 258.5 generally medium sandstones,

but some medium to coarse-grained sands. The rest
of the sequence is fine to very fine grained;

with silt and argillaceous layers; very calcareous
and gradational. BCA 70°.



262 - 267

267 - 269.5
269.5 ~ 273
273 - 274.2
274.2 - 275
275 - 277.5
277.5 ~ 279
279 - 279.8
279.8 - 282
282 - 286.5

286.5 - 292.8

292.8 - 299

DH 75 ~ 4 (pg. 7)

Sandstone: very fine-grained; argillaceous;
strongly calcareous.

Mudstone: structureless with iwo 1' very fine-
grained sandy layers; calcareous and gradational.

Sandstone: fine-grained; medium grey; abundant
small-scale cross-lamination with some burrowing;
locally argillaceous and silty; gradations below.

Mudstone: initially carbonaceous; gradational.

Sandstone: Tight grey to medium grey;

central 0.3' fine-grained, the rest very fine-
grained with argillaceous lamination; calcareous
and gradational.

Mudstones: medium grey; abundant, disseminated
silts; calcareous; gradational.

Sandstones: medium grey to light grey; very
fine-grained; abundant small-scale cross-
lamination; regular argillaceous layers and
laminations throughout; erosional.

Sandstone: 1ight grey; medium-grained;
abundantly cherty: cross-laminated; some.silty
laminae; abrupt contacts; very calcareous.

Sandstone: 1initial 1' richly argiliaceous
siltstones with a large coal stringer along

core axis. The remaining is fine-grained laminated
and cross-laminated. Numerous silty bands with
erosional contacts; some deformation of lamination;
strongly calcareous and transitional below.

Siltstones: medium grey; argillaceous; up to
15% vague Tlaminations; strongly calcareous;
gradational.

Mudstones: medium grey; very homogenous; with
a few local silty bands; strongly calcareous
and gradational.

Mudstones: initial 1%' and the bottomost

1%' are very coaly and argillaceous. The
remainder is slightly silty with occasional
carbonaceous interpolations; patchily calcareous;
gradational.



DH 75 - 4 (pg. 8)

299 - 302 Coal Seam: Mostly clarain/durain, 66% recovery
(over 6' on density log).

302 - 334 Mudstones: medium to dark; carbonaceous;
(first foot carbonaceous, also 307.5 to 308.5
is carbonaceous, at 323 - 324 carbonaceous)
structureless throughout; silty units locally,
expecially between 327 and 329.5 locally enriched
with silts. Patchily calcareous, gradational below.

334

334.4 Sandstone: very fine-grained; cross-laminated;
» s1ightly argillaceous; calcareous.

334.4 - 340.5 Mudstones: medium to dark grey: calcareous;
homogeneously silty; gradational below.

340.5 -~ 347 Siltstone: wmedium grey throughout; abundant
argillaceous matter in homogenous form. Non-
calcareous bottom foot 30% argillaceous matter;
gradational below.

347 - 363 Mudstones: with medium grey colour; some silty
intervals with homogeneous zones; generally
structureless; initial 1%' has fine carbonaceous
matter; non-calcareous between 355 to 360;
rest strongly calcareous.

363 - 369 Sandstone/Siltstone: wmedium to brownish grey;
60% silt and 40% sand; some muddy intervals;
sand layers at 366.3 ~ 367.2; strongly calcareous
and gradational.

373.4 Mudstone: highly silty; homogeneously silty;
strongly calcareous; gradational.

368

373.4 - 383 Mudstone: Coaly Zone: sequence is generally
carbonaceous and locally grading into dirty coal
with the significant layer being 378 - 383, but there
is carbonaceous mudstone.

383 - 393 Mudstone/Siltstones: with a s1ight dominance
of muds overall; structureless; non-calcareous.

393 - 403 Sandstone: Tight to medium grey, very fine grained;
abundance of intercalated silty layers; sequence
regularly cross-laminated on small-scale; a few
burrows ~ one 4" deep, cylindrical, sand-filled
burrow. BCA 80°.



403 - 406
406 - 409
409 - 412
412 - 418
418 - 421
421 - 425.5
425.5 - 428
428 - 430.5
403.5 - 432
432 ~ 437
437 - 440

DH 75 - 4 (pg. 9)

Siltstones: medium grey; abundant argiliaceous
matter; sparsely laminated; strongly calcareous
except lower foot.

Mudstones: medium to dark grey; structureless;
non-calcareous; bottom 0.4' richly carbonaceous;
highly argillaceous, very fine-grained sandstone.

Coal Seam: first 1.25' is clear coal, the
remainder is bony coal and mudstones:

Sandstone: medium-grey; very fine-grained; very
argillaceous and up to 15% argillaceous matter in
middle 1.5'; sporadically Taminated and cross-
laminated. Bioturbation at 417, calcareous
except initial 1.5'; gradational.

Mudstone: wmedium grey, silty increasing botitomwards;
%" thick sily layers; strongly talcareous,
gradational.

Siltstone: brownish Qrey; abundantly argillaceous;
few sandy bands (very fine-grained); sparse
1am1na§ion; strongly calcareous; gradational.

BCA 80",

Carbonaceous Mudstone/Coal: initial .4!
carbonaceocus mud, rest dirty coal.

Mudstone: grey to rusty (slightly); structureless,
calcareous, gradational. -

Sandstone: originally deposited as alternating
sands and silts, subsequently reworked by organisms,
hence chaotic lamination and odd intermixing of

the 1ithologies, strongly calcareous, gradational.

Sandstone: grey, fine-grained, abundant argillaceous
and silty layers, some closely sp.ced lamination,

.Tocal burrowing, lower %' richly admixed with

argillaceous matter, strongly calcareous. BCA 820,

Siltstone/Mudstone: initial half dominantly silty,
rest dominantly muddy, generally structureless,
strongly calcareous, gradational.



440 - 441

441 - 444.5

444.5 - 445.5 .

445.5 - 446.5

446.5 - 447

447 - 449

449 - 451

451 - 467.5

467.5 - 470

470 - 472

DH 75 - 4 (pg. 10)

Sandstone: Tight/medium grey, lower 0.3'
fine-grained, rest very fine-grained (locally
approaching silty grade), good small-scale
cross laminated units, several discrete burrows
and some bioturbation, strongly calcareous,
abrupt. :

Mudstone: brownish grey, generally structureless,
few silty stringers bottomwards, strongly
calcareous, mottled contact.

Sandstone: T1ight grey, fine-grained, strongly
cross-laminated, some banded silts, erosional,
strongly calcareous.

Siltstone: medium grey, richly argillaceous,
mottled Tamination, calcareous.

Sandstone: very fine grained, silty/muddy
bands, strongly calcareous.

Mudstone: medium grey, slightly carbonaceous
lower end, strongly calcareous (except lower
half), gradational.

Sandstone: medium grey, very fine-grained,
argillaceous, chaotic fabrics, erosinnal,
strongly calcareous.

Mudstone: medium grey to dark grey, lacking
sedimentary structures, Tocally silty especially
at 459 - 462; very fine sands at 455.5 - 457,
argillaceous, wavy lamination with numerous
"rootlet" type structures (non calcareous sands),
bottom 1.5' very carbonaceous muds, gradational,
mostly calcareous.

Coal Seam: (estimated thickness) about 1°
fractured clarodurain recovered.

Siltstone: dark grey, highly argillaceous and
embodying fine carbonaceous matter, chaotic
Tamination, patchily calcareous, transitional.



471

473.

479

481.

488

510

517

529

546

473.5

5 - 479

481.5

5 - 488

- 510

517

529

546

553

DH 75 - 4 (pg. 11)

Sandstone: medium/light grey; very fine-grained;
initial half very argillaceous, cross laminated,
very calcareous, gradational.

Mudstone: uniformly grey, abundance of silts -

as Tayers and laminaes (up to 15%), strong
calcareous. BCA 550 at 478.5.

Sandstone: Tight grey, upper 2/3 very fine-grained
and argillaceous, lower 1/3 fine grained and
cleaner, strongly calcareous, gradational.

Mudstone: medium to dark grey, locally very
silty and slightly carbonaceous, bottom 1.5
has 0.5' dirty coal, gradational.

Sandstone: Tight/medium grey, dominantly fine-
grained, some intervals grading to very fine
sands and silts, generally well ¢ross-laminated
{small scale) and some intervals with exquisite
rippling. Significant muddy/silty band -

494.5 ~ 497 and 504 ~ 506. Many isolated burrows
and Tocal bioturbation, fractured and healed
interval: 501 - 503. Strongly calcareous,

very gradational. BCA 75°.

Siltstone: medium grey, gradual increase of
argillaceous content bottomward, fracture vertical
and recemented by calcite, very calcareous.

Carbonaceous Mudstone and Coal Zone: richly
carbonaceous mud. Bony coal:519.5 - 520 and
524 - 527, gradational.

Mudstone: medium to dark grey, abundantly silty
(homogeneous) and some isolated silty zones,
much carbohaceous matter (revealed in breaking),
characteristic calcite impregnation of plant
matter (coating), strongly calcareous except

537 - 541, very gradational below.

Siltstone: grey, very argillaceous, bottom
3' has up to 30% shales; very fine sand with
collapsed lamination at 547 - 548, sirongly
calcareous, transitional.



553

554

565.

568.

570

572

573.

578

579

582.

583

585

554

565.5

- 568.5

- 570

572

573.5

- 578

579

582.5

- 583
585

530

. DH 75 = 4 (pg. 12)

Sandstone: T1ight grey, closely spaced cross-
Jaminated units, abundant hairline calcite (along

laminae), fine-grained, strongly calcareous.
BCA 450,

Siltstones: medium grey, very argillaceous and
locally developing into shales, abundant "whorling"
and many large and small burrows, locally some
Tamination; some sands (very fine grained)

notably at 560 - 561.5, slightly fractured;

strong calcareous, gradational.

Sandstone: light gray, fine-grained,
intensively laminated and cross-laminated,
abundantly burrowed (approaching bioturbation),
locally very fine grained, strongly calcareous,
erosional.

Mudstone/Siltstone: sequence extensively
homogenized - presumably by organisms, burrows
discernible, whorling, strongly calcareous,
erosional.

Sandstone: Tight/medium grey, fine grained,
laminated and cross Taminated, burrowing, silty
bands, strongly calcareous, erosional.

Siltstone: highly argillaceous (20%), erosional.

Sandstone: grey, very fine grained, muds
about 1.2', some burrowing, very argillaceous
throughout, strongly calcareous.

Mudstone: brownish grey, riddled with caleitic
hairlines, strongly calcareous.

Sandstone: medium grey, very fine grained,
very argillaceous, broadly laminated; bottom 1°
with good cross lamination but Tocally badly
nbTiterated by intensive burrowing, strongly

"calcareous, gradational. BCA 50°.

Mudstone: hard, very carbonaceous.

. Mudstone: medium grey, abundantly silty, vague

Tamination, strongly calcareous, gradational below.

Siltstone: medium grey, abundant very fine
sands as Taminae and layers, strongly calcareous,
transitional.



DH 75 - 4 (pg. 13)

590 ~ 595.5 Sandstone: 1ight grey, dominantly fine grained,
' silty unit at 591 - 592. Sands characterized by
ubiquitous ripple drift cross lamination,
s1igh% fracturing interval; strongly calcareous,
transitional.

595.5 - 598 Siltstone: medium grey, very argillaceous,
0.2' well cross laminated fine sand, bottom 1.5'
seemingly whorled and has calcitic hairiines,
strongly calcareous, erosional.

598 - 600 Sands: Tight/medium grey, very fine 